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Abstracts / Osteoarthritis and Cartilage 23 (2015) A26eA81A28are deﬁned as seated or reclining postures that require low levels of
energy expenditure (<1.5 metabolic equivalent units). Typically, U.S.
adults spend one-half of waking time in sedentary activities such as
watching TV. However, among adults with knee osteoarthritis (OA),
sedentary behavior accounts for an average of two-thirds of their
waking time (e.g., 10 of 15 awake hours). Reducing sedentary
behavior is recommended as a health promotion strategy. However, it
is not known which aspects of sedentary behaviors (e.g. infrequent
breaks in sedentary time) are problematic. The purpose of this study
was to investigate whether objectively measured frequency of
breaks in sedentary time is independently associated with
physical function loss among older adults with or at elevated risk for
knee OA.
Methods: Prospective multi-site subcohort of 1625 community
dwelling adults in the Osteoarthritis Initiative (OAI) aged 49-83 years
with radiographic knee OA or knee OA risk factors. Physical function
was assessed using 20-meter walk and chair stand testing at OAI 48
(baseline) and 72 (2 year follow-up) month clinic visits. Physical
function change was the difference between 2-year follow-up and
baseline measures. Negative values in change indicate physical
function loss and positive values indicate improvement. Sedentary
time, frequency of breaks in sedentary time, and moderate-to-vigo-
rous physical activity (MVPA) time were objectively measured using
accelerometers at OAI 48 month visit (baseline). Sedentary behavior
was identiﬁed by accelerometer activity counts/minute <100. A
break in sedentary time was deﬁned as an interruption in sedentary
time when any minute of counts 100. Participants were classiﬁed
into quartile groups based on average daily frequency of breaks in
sedentary time. The association between quartiles of breaks in sed-
entary time and physical functional decline was examined by mul-
tiple linear regression adjusting for demographic factors (age, sex,
race/ethnicity, education level), health factors (comorbidity, body
mass index, knee pain, knee OA severity, presence of knee symp-
toms), baseline function, and average daily sedentary and MVPA
time.
Results: On average, adults with or at elevated risk for knee OA spent
9.8 h (66% of wear time) of their daily time in sedentary behavior and
had 89.1 breaks in sedentary per day (SD¼15.8). On average, study
participants lost function over two years in both gait speed (-6.10 feet/
minute) and chair stand rate (-0.38 repetitions/minute). Frequency of
breaks during sedentary timewas inversely associated with subsequent
functional loss in gait speed (p for trend<0.009; Figure 1) but not in
chair stand rate (p for trend¼0.08; Figure 2) after controlling for dem-
ographic factors, health factors, baseline function, and average daily
sedentary and MVPA time.
Conclusions: These results suggest that frequent interruptions in sed-
entary time are associated with less functional loss. Promoting frequent
breaks in sedentary time might be useful in maintaining or minimizing
physical function loss. This novel ﬁnding is important for the design of
effective lifestyle interventions targeting adults with or at elevated risk
for knee OA.
Figure 1. Two Year in Gait Speed by Quartiles of Breaks in Sedentary
Time.Figure 2. Two Year Change in Chair Stand Rate by Quartiles of Breaks in
Sedentary Time.
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Purpose: Individuals with an acute knee injury history (AKIH) are four
times more likely to develop knee osteoarthritis (OA) than those
without a prior knee injury. AKIH individuals often report decreased
function and more pain during physical activity, but it is unknown
whether these symptoms relate to altered tissue turnover or inﬂam-
mation in response to physical activity, which could be a prognostic
indicator of OA. We aimed to determine whether self-perceived func-
tional scores relate to biomarker changes after a running bout among
individuals with and without an AKIH.
Methods: A two-group pre-test/post-test study design was used. Based
on a priori power computations, 22 physically active individuals (18 and
25 years of age) were recruited. The independent variable was group
(AKIH or control). AKIH participants had a history of a diagnosed
anterior cruciate ligament or meniscal injury within 4 years of study
participation and were medically cleared to return to physical activity
within 1 year of injury. Control participants were closely matched by
age, gender, height, weight, and physical activity risk level and had no
history of signiﬁcant lower extremity injury. Each participant provided
a 7mL blood sample pre and post a 30-minute run on a treadmill at 2.2
m/s. Dependent variables of interest were self-perceived pre-exercise
functional outcome scores (i.e., Knee Osteoarthritis Outcomes Scores
[KOOS], Tegner Activity Scores) and serum biomarker concentration
changes for cartilage oligomeric matrix protein (COMP), pro-inﬂam-
matory marker interleukin (IL)-1b, cross linked c telopeptide of type II
collagen (CTX-II), type II collagen synthesis marker (CPII), and CTX-II/
CPII ratios. The mean intra-assay coefﬁcient of variation values were
<8% and the mean inter-assay coefﬁcient of variation values were <10%
for all biomarkers. Wilcoxon Signed Rank Tests were conducted to
determine if group differences existed in self-perceived pre-exercise
functional outcome scores. Spearman’s correlations were also calcu-
lated to determine whether the self-perceived pre-exercise functional
scores correlated with biomarker concentration changes after an acute
running bout. Medians and [ranges] are reported. Statistical signiﬁcance
was deﬁned as p  0.05.
Results: Eleven AKIH participants (age: 20.1±1.1 years, height: 1.7±0.1
meters, weight: 74.4±14.0 kg, body mass index: 24.5±2.8 kg/m2, time
since injury: 24 months) and 11 controls (age: 19.9±1.6, height: 1.7±0.1
meters, weight: 73.4±14.4 kg, body mass index: 24.2±2.8 kg/m2) par-
ticipated in the study. We previously found that the two groups had
similar biomarker changes. AKIH participants had signiﬁcantly lower
pre-exercise functional KOOS scores compared to their matched con-
trols (see Table). Pre-exercise functional scores for current Tegner
activity levels showed signiﬁcant moderate negative correlations to
CTX-II/CPII ratio biomarker changes post exercise (r ¼ -0.45, p¼ 0.01).
KOOS quality of life scores pre-exercise showed signiﬁcant moderate
negative correlations to IL-1b changes (r ¼ -0.50, p ¼ 0.02). No other
correlation coefﬁcients were statistically signiﬁcant (r ¼ -0.36 to 0.55).
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life experienced greater increases in collagen turnover and inﬂamma-
tion after a running bout, respectively. This may indicate that a mod-
erate running stimulus is tolerated by some individuals but not by those
who have a lower quality of life or participate in less demanding
physical activities (e.g., jogging, cycling). Future studies should test if
these individuals need to gradually increase their activity prior to
returning or starting new sports to avoid sudden adverse changes after
running.
Pre-exercise functional scores for AKIH and control groupsVariable AKIH (n¼11) Control (n¼11) p
Median Range Median RangeCurrent Tegner score 7.00 5.00e9.00 7.00 5.0010.00 1.000
KOOS pain 91.67 80.56e100.00 100.00 80.56e100.00 0.017*
KOOS symptoms 82.14 50.00e96.43 100.00 85.71e100.00 0.005*
KOOS ADL 98.53 73.53e100.00 100.00 92.65e100.00 0.027*
KOOS Sp/Rc 90.00 45.00e100.00 100.00 65.00e100.00 0.027*
KOOS QOL 68.75 43.75e100.00 100.00 87.50e100.00 0.008*Table 1
Baseline and 48 month characteristics of non-runners, runners, and all participants.
Baseline characteristics Non-runners Runners All participants
Person based characteristics (n ¼ 1113) (n ¼138) (n ¼ 1251)
Age (years) 63.3 (8.0) 62.8 (7.3) 63.3 (7.9)
Sex (% Male) 41.8% 69.6% 44.8%
BMI (kg/m2) 29.6 (4.7) 28.4 (4.0) 29.5 (4.6)
Knee based characteristics
KL grade (n¼1676) (n¼205) (n¼1881)
2 63.8% 62.0% 63.6%
3 29.5% 29.3% 29.5%
4 6.7% 8.8% 6.9%
Medial JSN
0 35.5% 33.2% 35.3%
1 35.6% 35.6% 35.6%
2 24.3% 25.4% 24.4%
3 4.6% 5.9% 4.7%
Frequent knee symptoms (%) 36.9% 39.5% 37.1%
48 month characteristics
Frequent knee symptoms (%) 41.1% 35.6% 40.5%
TKR 4.3% 3.4% 4.2%
Injury during the OAI (%) 5.5% 6.3% 5.6%
Table 2
Odds ratios of worsening or improving outcomes in non-runners v. runners;
*adjusted for age, sex, BMI, and knee injury between OAI baseline and 48 month
follow up visit.
Prevalence of
outcome
Unadjusted
odds ratios
Adjusted
odds ratios*
Worsening outcomes
Outcome: New knee pain
Non-runners 309/1050 (29.4%) Referent Referent
Runners 33/124 (26.6%) 1.0 (0.9e1.1) 1.0 (0.9e1.1)
Outcome: KL worsening
Non-runners 297/1564 (19.0%) Referent Referent
Runners 29/187 (15.5%) 1.0 (0.9e1.0) 1.0 (0.9e1.0)
Outcome: Medial JSN worsening
Non-runners 374/1599 (23.4%) Referent Referent
Runners 37/193 (19.2%) 1.0 (0.9e1.0) 1.0 (0.9e1.0)
Improving outcome
Outcome: Improving knee pain
Non-runners 238/612 (38.9%) Referent Referent
Runners 41/81 (50.6%) 1.1 (1.0e1.3) 1.1 (1.0e1.3)Note: * denotes p 0.05. KOOS¼ knee osteoarthritis outcomes score, Sp/Rc¼ sports
and recreational activities, ADL ¼ activities of daily living, QOL ¼ quality of life, Diff
¼ difﬁculty, Strs ¼ stairs, and PhyAc ¼ physical activity.
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Purpose: It is unclear whether habitual running is beneﬁcial versus
harmful to the knee. Chronic mechanical overloading could potentially
damage structures within the knee. Alternatively, runners have a lower
body mass index (BMI), protective of knee osteoarthritis (OA). We
recently found that runners do not have a greater prevalence of
symptomatic and radiographic knee OA compared to non-runners.
However the question of whether running is harmful or beneﬁcial in
those with pre-existing knee OA has not been systematically addressed.
Therefore, we aimed to evaluate the relationship of habitual running
with symptomatic and structural progression in those with pre-existing
radiographic knee OA in the Osteoarthritis Initiative (OAI), an obser-
vational study designed to evaluate potential and known biomarkers
and risk factors of knee OA.
Methods: This is a nested cohort study within the OAI, which included
participants over the age of 50 years at OAI baseline who had radio-
graphic OA in at least one knee at the time of OAI enrollment. Those
knees that had a replacement (TKR) at OAI baseline were excluded. Only
knees that had radiographic OA (i.e. Kellgren-Lawrence (KL) grade > 2)
at the time of enrollment were included in this study. All participants
had to complete a modiﬁed version of the Lifetime Physical Activity
Questionnaire (LPAQ) that asked participants to identify the top 3 most
frequently performed physical activities ( 10 times in life) during ages
>50 years at the OAI 96 month visit. Those indicating running as an
activity were deﬁned as a runner. The frequent knee pain question (i.e.
pain on most days of the month for at least one month in the last year)
for each knee was administered at the baseline and 48 month visits.
Posterior-Anterior semi-ﬂexed knee radiographs were obtained at
baseline and 48 month visits, and were scored for KL grade (2-4). New
knee painwas deﬁned as a knee transitioning from not having frequent
knee pain at baseline to having had frequent knee pain at the 48 month
visit. KL worsening was deﬁned as an increase in KL grade between
baseline and the 48 month visit. Medial JSN worsening was deﬁned as
an increase medial JSN score, including within OARSI grade worsening
between baseline and the 48 month. Anyone who had a TKR betweenenrollment and the 48 month visit was classiﬁed as having knee pain,
KL worsening, and medial JSN worsening at the 48 month visit.
Improving knee pain was deﬁned as having frequent knee pain at
baseline and not having frequent knee pain at the 48 month visit. If 48
month data was missing, data from the 36 month visit was carried
forward.
We performed logistic regression analyses, using generalized estimat-
ing equations to account for correlation within knees, where the pre-
dictor was running over the age of 50. The outcomes were new knee
pain, KL worsening, medial JSN worsening, and improving knee pain;
adjusted analyses included covariates age, sex, BMI, and injury. Those
who already had the extremes of the outcomes of interest were
excluded from those respective analyses (e.g. those with KL ¼ 4 were
excluded from KL worsening analyses). Additionally, baseline KL score
was added into the models as a covariate in all models.
Results: 1251 participants were included in this analysis, 11.0% were
runners. From lowest to highest BMI tertile, 14.6%, 10.7%, and 7.8% were
runners. Characteristics of runners compared to non-runners are shown
in (Table 1).When additionally adjusting for baseline KL grade, all results remain
unchanged.
Conclusions: Our ﬁndings suggest that among individuals over 50 years
of age with pre-existing knee OA an exposure to running is not asso-
ciated with worsening knee pain or radiographically deﬁned structural
progression over a 4 year observation period. A limitation is that this is
an observational study wherein the runners are self-selected. Running
should not be discouraged in those with pre-existing knee OA.
